Supplementary Table 2 . Identical analysis of hot spots conducted for the data set of hot loops only. Supplementary Data Set 1 (caption) The entire set of hot loops generated by LoopFinder. 28
Supplementary Data Set 2. (caption) The subset of 364 hot loops that do not contain two or more consecutive hot spots. 29
SUPPLEMENTARY NOTE

Defining loop structures using PDBeMotif
In order to characterize the types of loops identified as hot loops, the list of 1,407 hot loops were subjected to analysis using the PDBeMotif program. 3 For this process, the PDB file for each identified hot loop was truncated with a short Python script to include only the residues in the hot loop and the three amino acids directly N-terminal and C-terminal to the identified hot loop. This results in an instant analysis of backbone torsional angles and hydrogen bonding patters that exist only within the loop in question. Below is a list of each type of loop as defined by PDBeMotif as well as the requirements used to identify each type of loop. 3 All comments are reproduced from the PDBeMotif definition file. The "nest" and "niche" types of loops were categorized for the purpose of this paper as non-canonical loops due the fact that they lack any organized structural elements such as secondary structure or hydrogen bonding interactions within the loop. In addition to giving analysis of loop structure, PDBeMotif also gives a read out on secondary structure. In this case, if the loop in question was part of an α-helix, they
were defined as such in the analysis, making up the final category of structures identified by LoopFinder.
αβ-motif:
A motif of 5 consecutive residues and two H-bonds in which: -H-bond between CO of residue (i) and NH of residue (i+4) -H-bond between CO of residue (i) and NH of residue (i+3) -φ angles of residue (i+1), (i+2) and (i+3) are negative asx-motif: A motif of 5 consecutive residues and two H-bonds in which:
-residue (i) is aspartate or asparagine (Asx) -side-chain O of residue (i) is H-bonded to the main-chain NH of residue (i+2) or (i+3) -main-chain CO of residue (i) is H-bonded to the main-chain NH of residue (i+3) or (i+4)
Comments: A common feature of the C-and N-termini of α-helices. asx-turn: A motif of three consecutive residues and one H-bond in which:
-residue (i) is Aspartate or Asparagine (Asx) -the side-chain O of residue (i) is H-bonded to the main-chain NH of residue (i+2) Sub-categories: Type I: residue (i): -140˚ < χ1 -120˚ < -20˚ -90˚ < ψ + 120˚ < 40˚
Left-handed form of Type I Type II:
Left-handed form of Type II Comments: about half of the asx-turns are found at the N-termini of α-helices beta-bulge: A motif of three residues within a β-sheet in which the main chains of two consecutive residues are Hbonded to that of the third, and in which the dihedral angles are as follows:
residue (i): -140˚ < φ < -20˚ -90˚ < ψ < 40˚ residue (i+1): -180˚ < φ < -25˚ or 120˚ < φ < 180˚ 40˚ < ψ < 180˚ or -180˚ < ψ < -120˚ Comments: classic β-bulges are mostly found at the edges of the sheets beta-bulge-loop(5 or 6): A motif of three residues within a β-sheet consisting of two H-bonds in which:
-the main-chain NH of residue (i) is H-bonded to the main-chain CO of residue (i+4) (Type 5) or residues (i+5) (Type 6) -the main-chain CO of residue (i) is H-bonded to the main-chain NH of residue (i+3) (Type 5) or residue (i+4) (Type 6) Type 1 β-bulge loops have an RL nest at residues i+2 and i+3 Type 2 β-bulge loops have an RL nest at residues i+3 and i+4 Comments: β-bulge loops often occur at the loop ends of β-hairpins Beta-turn: A motif of four consecutive residues that may contain one H-bond, which, if present, is between the mainchain CO of the first residue and the main-chain NH of the fourth. It is characterized by the dihedral angles of the second and third residues, which are the basis for the sub-categorization: Sub-categories:
Left-handed form of Type II Comments: The most common of the small protein motifs. The service presents hydrogen bonded motifs only at the distance between the first and last residues C α atoms must be less than 7 Å. Also the dihedral angles were restricted to not fall into the helical region for the first and the last residues or for the middle two residues. Gamma-turn: A motif of three consecutive residues i, i+1, i+2 and one H-bond in which:
-the main-chain O of residue (i) is H-bonded to the main-chain NH of residue (i+2) Sub-categories: Classic: residue (i+1): 35˚ < φ < 115˚ -104˚ < ψ < -24˚
Inverse: residue (i+1): -115˚ < φ < -35˚ 24˚ < ψ < 104˚ Comments: Nest: A motif of two consecutive residues with dihedral angles as follows:
Sub-categories: Type RL: residue (i): -140˚ < φ < -20˚ -90˚ < ψ < 40˚ residue (i+1): 20˚ < φ < 140˚ -40˚ < ψ < 90˚ Type LR:
In LR nests the values for (i) and (i+1) are interchanged Comments: Nest should not have any prolines. The nest can form a binding site for an anionic group ('the egg'). Nests frequently occur as parts of other motifs such as schellmann loops. Niche-3l: A motif of 3 consecutive residues with dihedral angles as follows:
residue (i-1): no limitations residue (i): -120˚ < φ < -60˚ -50˚ < ψ < 30˚ residue (i+1): -100˚ < φ < -50˚ 110˚ < ψ < 170˚ Comments: This version of the database contains motifs with the amended definition. The criteria used was that the distance between i-1 and i+1 oxygen atoms must be within 4.5Å, both C-O vectors must look towards each other and the residues must not fall into the helical region. Niche-3r: A motif of 3 consecutive residues with dihedral angles as follows:
residue (i-1): no limitations residue (i): -120˚ < φ < -60˚ -50˚ < ψ < 30˚ residue (i+1): -100˚ < φ < -50˚ 110˚ < ψ < 170˚ Comments: This version of the database contains motifs with the amended definition. The criteria used was that the distance between i-1 and i+1 oxygen atoms must be within 4.5Å, both C-O vectors must look towards each other and the residues must not fall into the helical region. Niche-4l: A motif of 4 consecutive residues with dihedral angles as follows:
residue (i-1): no limitations residue (i): -160˚ < φ < -30˚ 90˚ < ψ < 180˚ residue (i+1): 50˚ < φ < 140˚ -40˚ < ψ < 50˚ residue (i+2): -160˚ < φ < -30˚ 90˚ < ψ < 180˚ Comments: According to these definitions, virtually all niche4s incorporate a niche3. This version of the database contains motifs with the amended definition. The criteria used was that the distance between i-1 and i+1 oxygen atoms must be within 4.5Å, both C-O vectors must look towards each other and the residues must not fall into the helical region. Niche-4r: A motif of 4 consecutive residues with dihedral angles as follows:
residue (i-1): no limitations residue (i): -160˚ < φ < -30˚ 90˚ < ψ < 180˚ residue (i+1): -140˚ < φ < -50˚ -50˚ < ψ < 40˚ residue (i+2): -160˚ < φ < -30˚ 90˚ < ψ < 180˚ Comments: According to these definitions, virtually all niche4s incorporate a niche3. This version of the database contains motifs with the amended definition. The criteria used was that the distance between i-1 and i+1 oxygen atoms must be within 4.5Å, both C-O vectors must look towards each other and the residues must not fall into the helical region.
Schellman-loop-6:
A motif of six consecutive residues (common type) or seven consecutive residues (wide type) that contains two H-bonds in which: -the main-chain CO of residue (i) is H-bonded to the main-chain NH of residue (i+5) (common type) or residue (i+6) (wide type) -the main-chain CO of residue (i+1) is H-bonded to the main-chain NH of residue (i+4) (common type) or residue (i+5) (wide type) Comments: The common Schellman Loop contains an RL Nest at positions (i+3) and (i+4), whereas the wide type contains one at positions (i+4) and (i+5). Schellman Loops are a common feature of the C-termini of α-helices.
ST-motif:
A motif of 5 consecutive residues and two H-bonds in which:
-residue (i) is Serine (S) or Threonine (T) -side-chain O of residue (i) is H-bonded to the main-chain NH of residue (i+2) or (i+3) -main-chain CO of residue (i) is H-bonded to the main-chain NH of residue (i+3) or (i+4) Comments: the ST-motif is analogous to the Asx-motif, with the oxygen of the hydroxyl sidechain replacing that of the acid or amide.
ST-staple:
A motif of four or five consecutive residues and one H-bond in which:
-residue (i) is Serine (S) or Threonine (T) -the side-chain OH of residue (i) is H-bonded to the main-chain CO of residue (i-3) or (i-4) -φ angles of residues (i-1), (i-2) and (i-3) are negative Comments: This is a common feature in the middle part of α-helices. The Ser or Thr side-chain can be regarded as stapling together two adjacent turns of the α-helices.
ST-turn:
A motif of three consecutive residues and one H-bond in which:
-residue (i) is Serine (S) or Threonine (T) -the side-chain O of residue (i) is H-bonded to the main-chain NH of residue (i+2) Sub-categories:
Left-handed form of Type II Comments: The ST-turn is analogous to the Asx-turn, with the oxygen of the hydroxyl side-chain replacing that of the acid or amide. 100 . The number that each amino acid appears as a hot spot, and the percent of each amin o acid that occurs as a hot spot ( 100). In order to identify which amino acids are favored as hot spots, the fold enrichment was calculated:
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